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1020030041505 #^ <2J*}: 2003/10/29 

■g- ^«l-8-4 ^-g- f-*fl ?flsflAlEi *Hf*^ *8^a1 ^(Leaning)* # 

p }i3i ^-71 sj^-g- 33*Hr #31; ^-71 33* *H?-*^ °§<* 

# = 3.*<H-fc ^e} ^jEnJ-g- f^Kr ^-741; ^7} 4MI Slefl^St £i^> 

^ #31; ^-7) fl^J^o] nfl*>*i #7l *Hq-3|- -8-71 i£efl7^E t ^t^H 33* 

SH*-^* ^ ^ #31; ^ 0 2 #£fSn>l- ol-g-SH ^71 3j^-£ ^71^ *311- 5L^> 

^ #5L^*}°1 7fl3flAlEi «Hf*^- ^^^-i- ^*B}. 

£ 4b 

^M^, *HF-*^\ S# #3, (Leaning), ^-fr*-^, s)^. 
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«K£*fi4i*l-^ 7fl3flAlE-1 s}-^*}^. {METHOD FOR FABRICATION OF CAPACITOR BOTTOM 

ELECTRODE OF SEMICONDUCTOR DEVICE} 

£ la £ lc^ <y ^£3] ^*>£] -^^-ir ^J£. 

£ 2^ £ lcS] *&<%o] x£x£jj, 4^o] §>«-^^ Xf-5>5L^- 

£ 4a ifl^l £ 4c ^ <a^UHHl rcfs. tO-^]^} ^ ^x\fsY cj-^S.. 



40 : 7]& 41 : *)1 1 1! ^ 

42 : ^ll^e^ZL 43 : A2&<&^[ 

44 : tilHH}«y 45 : 

46 : ^13^^^- 48 : *fl2#&|ZL 

49 : 50 : iSeflx]>iB 4^ 

51 : S^^S] A d<^°J ^71 52 : 7fl2flAlEi *H^^ ^ 
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<13> a>£^4i7>Sl ^ Afolz,7> aj-ej- 3g_2.*V ^*M^-g-%=-i- ^*>7l 

« ^sRr 3-°3, ole^t!: 3^ 7fl 5)1 a] cfli^o] ofls. (Concave) 

<14> £ la ^*1 £ lc^ ^^91 «KE.*ll *Pf^ ^ £Al*V 

Oil- -g-Aj-o] ^ #2^4. 

<15> i^, £ laofl TJ-o], B^l^&i ^ «V£*ll ^1^71 O^E^ 

^7} ^€ 71^(10) ^Hl -LVs^ll^ ^ll^^^-(ll)^r ^, ^ll^^^Hll)^- ^r^l- 

^ 7l^r(10)ofl ^£ ^l#eizL(12)# ^*Kr «h ^l€£ln(12)^ 71^(10)^ ii/£el?l 

<ie> <^7H, ^l^^°v (11 )^. ^ TEOSCTetraEthyl Ortho Silicate)^ 

^(12)^r ^>-g-^ S^lslxl^ #5W?h ^ll#ai^(12) ^o\] 3. 

ni 71^(10)^.3.^ « 0 >^ls}7l ^ ^-^^-S. Ti/TiSi 2 /TiN 

51 WflEl^nl-^. i^-^-Cf. 
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<i7> °]°\*\, S)-«)-7Ml^^o>(Chemical Mechanical Polishing; CMPe)- f-) ^ ^^-Sj- 

^ll#5-^(12)af ^ll^^^-(ll) Aj-Jfs. ^Hl-sj-Al^l cf^g-, ^41- Aj-ofl ^fl2^ 

^(13)^- 

<18> o]o]a^ 4l^E.]zL(12)^- ^ *fl 2 ^914(13) ^ 0 H1 alH&l-^KH)^: 

<19> ^1^4^ ^1^(15)^: ^Mr 7Ma1e^ ^SeM^H ^-°r ^ ^*\]*\ *1 

BH}<y(14)Sl ^A]-g- *&7)f>}7} ^§1 n<£2\ ^3^0^^(16)31.0) AlZ|A]Bfl 

<20> ^llAl^^nl-( 15 ) ^ AV^nl- ^ojol ^l3^cJnV (16)i = ^ ^ cf^- , ^Alz}- 

(Etchback) CMP ^§-«fl zl Ajof-g. i^SM f} c|-. 

<21> i£S]7ltE ^ ^Aj^. ^SE^l^H ^^(17)* 

<22> ololA^ iSs^l^B 3^(17)* A^p}^^ ^3^91 ^-(16)^ ^11^ (15) ^ 

^l2^ojpV(i3)^. ^^o.^. Ajzl-^ ^H-£i^L(12)l- ^#Al^l^ ^-^*(£Al^l 

<23> ol nil, ^13^0^^(16)^. AlZ}-^ 1^1 7^7]^( 15)ofl *] 1*> ^Zl-^#^- Sj.j7\+ * > ^i 

1^4^^1^(15)3)- ^2^9i^-(13)^r cfAl Ai^}^ «}, o^tH aIz* ^ ^ s a]z| ej| 

Al si (Recipe)* ^31-Al^o.s.^ ^a>3=. aiz}- ^40^ ^ + ^ 
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<24> 0)0]^ t ^igefl #E]^E]^- ?§-9) S.rL]ZL nflfJSH ^l^^ZL 

(12)2}- ^7]^AS. ^2#£in(18)€- * , CMP ^*fl =L ^ 

^lflcf. ^7lA^ ^2#&|ZL(18)^ ^ #EiZL2l- ^- ^ ol^ 

<25> °loH, ^ 7fl2flAlE-] *Hf*l^ *§^^ ^ ^2#e1ZL(18)^ o^fM^ « 0 Vxl 

^3] ^o|§ ^^0} ZL ^-g-eHl <£^§: Dl^l^ A>^n^ ^cgo} ^-g- S)s$x£<£ 

^(20)-g- «Hf*i^ ^^-i: iSBfl^H 3fl€(21)# S^cf. 

< 26 > £ i b ^ 7fl2)]AlEi Sp^^- ^*fl 51 ^^(20) ^ iSefl^l 

2flt2(21)ol M^W. 

<27> itSefl^l^B 3flHH(21)^; ^^1-^3.5- 5|^^^^(20)-i; ^^Rr W>, ^^^nl-dg) 

°1M ^^#^r ^^-^^1^(19)^: *fl?l*M ^ 2 ^EiZL(l8) ^#^7^ £-g- 

<28> c^ 7 H ( 5l^^9iBi-(20)2l- ££efl^liB (21) AHofl #Ej^E)^ ^ oj-g-^H 

^n}^^ A^^>7l£ *VC}. 

<29> ££5fl^liH 211^(21)^: ^TRl Sj^^UOW 5.^4°^ ^, 

^-^7> ^LB^^- 4E} 7fl3flAlE^ *}Jf*l^-g- ^2#SiZL(18) 

fif ^EflAl^] Cf^-, 0.^-*V ^£0} ^t£nV A>ol^- nfl^ ^ ojo. ^ t=^_ ££e |^E 

1- £5Lt!- 2^^^°i^-(20) S^ol ^i^^ 5Efe CMP ^^-i: 
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oo> o]o]*\ t ^^>2|-^^^1 (Buffered Oxide Etchant; °1*> BOE^ *k) i&^b l-^-(HF) 

^-o>* (Dip-out) ^-Sfl ^oj-oi^ 3^ ^(20)* ^7l^-o.S.M|, £ lc 

Q ^ SL*r& *§#2) *Pf*l^(22) ^-S* ^^?V4. 
<3i> *Hf-«Hr I£Efl^liSt ?d4 iH^ ^<H| 3*fl *fl7i*Rr w>, O2/CF4/H2O/N2 

O2/N2* °l-§-*H tf-g-, #^H(Solvent)» ol-g-SH AJ| 3 #0. 3.^ m}-^ 

<32> Alz^-Oll ^^^"(22)^ SAj«- «g*jB)# t} 

*1 ^ *H B0E <>l-g-*r^ #711 Afl^ ^7>S ^lTltb 

A. 

<33> ^igofl £.A] 5] &&*ln> ^^^-(22) ^Hl -B-^^l^-4 ^f^^M: |^t^ 711 

^-i- W <&qs\ ^01 ^il^. 

<34> £ 2tt £ 1C^1 4^21 Sf-^S^- 

<35> £ 2fe ^Efl7l^^l 14€: ^Pf^l^ tifl^# ^^4. 

<36> £ 21- #2:^ , 4^ ^^i^-(22)ol <U^SL*L «1 ( 14) A>ol 

oil 4^ ^2#E-lii(i8)7l- nflm^ ^BflS *ll*l£H 91°-^, tfl-§-*m ^ ^I2#e^(18)^ 
^-W^SM, ^U^ziimQ €-^3tt 4^M ^^^-(22)ol tiB*l£H 5^. 

<37> ^7fl^l^ A}Z^ SE^ ^4 C^o} «17> ^Eflo) D }A 3 5X11^(^^1 U> 

Ef^^o.S. !)-§- °]-%-f>\al 5l^^^^-(20)-i: ^*}JL .2.4^(31^ ^C^) <5>4^(22) 
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afl€^ *%<%*\-%L^. °) 5. lc^l ^^^-(22) 3^ ^£^(20) ^-°}% ^ 

ofl^ Aiz| -g-oflo] HF q. B0E-2] Tfl^ #^ofl *>JjL # ^(22)<>1 3 »<i (Leaning) =M °l:£*Hir 

^"(22) 4 ^71^ O.S. #^3^ £-*ll3M €4. 
<38> S. 3£r H^^^l SPfSl^- 7_V^ ^-^(23)# 7fls*^o.S. £Al*V ^S^H, 

-H^SHi ^ ^, ^^(22) #3 #3(d)°l #o>^j7 o] 

St *H^^-(22)4 #o} 3}-0>^ JL ZL ^o] 7 > ^o}:g ^3. ^ o. AjzV^Tfl M-E^\+Cf. 

PSG^ ^4 PE-TEOS^" ^4 ^4 I£^liE sflig o]^^- ^ £ 

*R-^-), TAT4 wl-g- #7># 2E|jt4. 

<40> a}.^ , ^wl-g-o.^ ^ofl ^sfl <5>«-;*i^- #4 ^ §-^11- *r e 



€■ ^714 ^Efl4 S-afl^-g- Sfl^§>7l 3°.^, ^ «1 -8-4 ^ 

* 7flsflAlE-1 <sp?-*I^- ^^a] 5^^ (Leaning)^- *r «i;£*fl4i4 4 ^aflA^ 

spf^ ^ y o v ^# *H^*Hr 3# ^- 3-3 .2.3. *>4. 
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#7l ^aj-g- T§H3*}7l 7l# #ofl ^-B-^^Sl-o. ol-g-^ ^i^Ei Tsf 

#31; ^-71 i£ E fl7lAE T^-g- ^u}^3_S_ Si S$ nl- o. Alz^o} *}-*f ^ ^-g; ^°1 

*}^r #31; #71 *Hf*d^ 2.^® 4^ ^ 51^-8: ^*}^r #31; # 

7l ^i£BV #°fl ilE|x|AE f £3L§>^ #7]1; #7l Sl^Bl-ol i^Sj xtfl^l # 7 ) ^^nVaZf 

#71 i£efl7liE f ^)7l*H *>^-€^ ^*Kr #31; ^ 0 2 #^n}# ol-g-^c^ 

#7l S)^^ *fl7l*Rr #3l« i^sfe #£^1^7>5l 7flsflAlEl ^ ^ ^ ^ 

A. 



^£ €7fl PSG SE^r TE0S ^ ^a] ^-fr^nf S.^ t o. 7 ] 

^■o.S.^1 b]HM ^S^l ^^%^\ *Hf3l^ ^^^tf. 2^, ^-fr^-i:^ A>-g-*> 

31 ^7>^^HVolTgA-l ^ ^-o>o.a1 tifleH^. a>^-s)^ ^SJ-^H^ 800A)# ^ 



0 1*K £ ^<5>^ 7l#^0>0flA^ fAVoj 7 1^ 7 >^1 7>7> 7^3 A> Aj- 

# -§-°l*l-3l ^ #^1*1 ^<5>7l £ 7># t3> 54-^*1 ^AHl 

1- 51#* #^>o^ ^^tf. 
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<45> £ 4a Cfl*l H 4c <£^x\6\]o\] afs uV^^^ ^ ^ £ 

<46> ni^ t s. 4a^l w>sf ^-ol ; e^fl^l^Ei ^-o] a> £ ^ 0)^7] o}^ 

%<%Q 71^(40) ^Hl ^s^l^ ^ll^^^-(41)^- %^*V *(|1^«3*K41)^- 
^ 71^(40)^1 ^€ ^1#&I^.(42)1- ^*}^r «h ^ll-eizi(42)^ 71^(40)^1 ^^/£Le^ 

<47> ^7lA^ ^ll^<?ls]-(41)^r SL-§- TEOS^-i- °]-g-^, ^1#&|ZL(42)^ ^>-g- 

<5H S^ofl £A]Sl^l^ ^SM^, *Hl#e-iZL(42) ^ofl ^.Bl ^Hfl^ *}*-^ ^^Q\ 

7l^-(40)^.S^ S^V-g- ^x]*}7] fl* 42-3 Ti/TiSi 2 /TiN HL^r Ti/TiN ^2: ^ ufliiM^ 
-i: SL^UVtf. 

<48> CMP -f-Sj Jg^sj- ^a1*H ^Ill-el n(42)sq- ^ll^^ev(41) ^-fr 

<49> o]o]a^ ^l#eizL(42)sf iLtH^5}*l ^ ^2^9is]-(43) (44)^- 

<50> Alz|^ ^^-(45)^: ^Mf 7fl3flAlE^ ^Sej^^c 0^^ Alz^- WlB 

^ CMP f-*fl ZL ^# ^3M?H4. 
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<52> Tfl^tlH, ^3^^^-(46) ^Hl ^flsflAjE-l #£^ZL <g -§- tb 5fl^(47)^. 

<53> o]o^ t SSeflxliB 3flBi(47)^- ^ 0 }iaS ^3^^^(46)3)- ^^^1^(45) ^ *fl2 

^^^(43)# £* r 3-°5. *)U#^(42)# Jr.#Al7lfe gr^-)* ^ 

<54> o] nfl, ^3^o^nv( 46 )o. aIz^jt. ^z^*] n}-(45Hl *1 l*r ^^#^r *>JL\+ ^, afll-i] 

^^^lsv(45)2f ^2^^BV(43)^r 4*1 *JZf*M ^z* ^40^ ^ 01^ 

<55> o}o]a^ #x£o\) #5^5^ ^S] "flU^H *U#^ 

(62) 4 £7] 3 O.S 3#£)5E-I=- *)l2#eiZL(48)l- ^^*V ^, CMP -f-sfl n ^f* 

<56> <>1<H>H, ^ 2 #^ZL(48)7l- ^Aj<£ ^ofl 7 fl3flAlEi^ ^o]M. 3. ^-g-^ 

^1 d 1*1tt 7fl5flAlEi *}Jf^ ^-g- 21^551.(49)^. ^3}-^cf. c^A-j, 5)^(49)0^ 

^-^-^-i:^ ^>-g-^ 4, -6-71 711 <g 3L±t ^7] 7)11 2.^- A}~g-ol 7}^}^. 

<57> OIO^A^ 5)^nV (4 9) Aj-ofl 7fl 3fl A] E-) ^ ^ ^^(50)^: 

& £ 4b°fl £^-*f J: '51' 4 ^-01 i£efl7lAE 5j)^(50)^- Aizi-nV^a^ 

Sl^^-(49)* ^z^H ^I2#ei^(48)l- ii#Al^^M) 7fl2flAlE^ ^^(52)^: 
3^ 4-§-, l£efl7]AE (Photoresist strip) ^-fr *H*H XSelM^S. 4^ 

(50)-i: *)l7itrT}. 
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<58> ol nfl, aiz^- ^tKVertical) <£7] ^*fl N 2 , C 2 H 4 *}°)IL3--?} 

^-(Hydro-carbon) 7fl<l C 4 F 8 , C 5 F 8 , C 4 F 6 ^ *M H.S.-l-SS.(Hydro-f luoro) vNl ^ -Sr 7} 

i!- ol^-5>^ ( i£El)^)AE 2fl^(50)^ A]z|^^al^- <£7l ^*fl 0 2 7>^1- ^7^> 

<59> SH^USOH -2-^ ^S3f^ ^, €^1 

^ H nv AHf nfl^^ ^ oi^g. ^5.3. ISE^liEt £5Ltr 3-§-, 5] ^^-(49) 

nfl^l 3^ 3" pc-b CMP ^-i- -f-^fl ^ W ^ 33*m^-. 

<eo> ^tL^ (52 )-g- #1^L^ 7l^S] s]u)i(Furnace)» ol-g-*H #5} ^^V^ 

yJ-Aio] o>^ ^-8r 7>^-tr ^7>^^aV( Atomic Layer Deposition; °l*r ALD&r tr) «o v ^ 

°l-§-^H ^^^1, TiN, ^s]a>o]c ^ uj-s- 31*1 s^-tr Aj-g-*} 

<6i> ^^Sj-Ajoil^ CMP H^r <H1^1^ ol-g-^. cHl^tifl Aj~§-£^ 7 >i 

^ 3}w±*1|5.^, Cl 2 afe BC1 3 # s|^^(49) 2fl7H o 2 7}if 

— ^ Aj^l Cl^-g. ^gfl 0 2 7>^# ^7^H A}-§-^ ^o] t^^t}. 
<62> ofl^tijfl sn.^X\ Af-g-S]^ #^D> 7}^ ^ *} *fl , ^i^l ^^A]-o)c 

ol)^«fl Al f-^O^ A]~§-£^ SF 6 /N 2 S 7l^O.S. ^4-9] S]^nV ( 4 9) Q 2 = 
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<63> °)o]*], #sfl^ ^ ^-°}:£-°l ^e^V* ol-g-^ ^ o. ol-g-tbrl-. o] 

n, 0 2 7>i# o).g-^ a}, o 2 ^ -8-71 7fl<£<2] all tH -g-o]^>cf. o>^-^ , s. 

^*fl 0 2 7}iofl N 2 , H 2) CF 4 SEfe NF 3 ^ 7]-i* ^7>«>^ 53 o] t^^tf. 
<64> i4^i, £ 4cSf ^ .£.-=- ^ %#(3x}%.2[°.3. ^^(52) 

<65> ol§>, ^i#t.V ^o] 2flo>*H= ^S)- ^Eflo^ yV^l-g. tilil^H 

<66> 3711, ^ ^"^(^^^ f^}^L * *§^*>7l ^*fl)4 ^£l^ 

^^o]b.^, ^^£1^ 7-1^ ^ol ^o>^t11 oil- jL^Clon 

shadowing effect)^ Qty. 
<68> ZLe-iJEL^., 0.13//m <>1«V^ ajdi wV£^l^i7> 7l#o1lA-l^ .^13^^^(46)^-5- 

PSGsf PE-TEOS^l ol^ a>5|-dv ^ m a}-^}^ , ^ Tflul^-g- ol-g-^c^ ^^«-o| 7^0] a. c. 
g^th #5l^Hl€" *}Hn}iat ^7l«flo> ^£^1 ^ol ^^Cf. 

A>-8-*>7fl 32.5. €el^sl^-2l- ££r ^> = P>>i37l- ^iL^l &7fl €4. ££*V, 7i-R-*Mr 
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<70> <B-pf*i^r ^flU %q ^ 2)^(49)^ *W*Rr tij-^^ #3j iHg, #efl7l#^ s)^ 

^-(49)<?i n\7i*}7} sin <&±\ ^ 

<72> o)o]A] t Ztfr*}^ l£5)|^liEf iB^ ^-*<H ^*fl ^171§>^ ti>, O2/CF4/H2O/N2 

HL^r O2/N2I- °]-g-*H q-^-, t^lBt °l-g-3H 

<73> olojA], Aizvofl ^ ^^^-(52)^ ^-i: S)^}^ ^A]^- ^£ 

5tl2-^ f °1 i=M ^-^^m ^ #°\} B0E °l-g-*H fg-Tfl Afl^ ^ 

<74> ^ MPS ^^(52)^- 1H*Hr ^-f §B]^S|^ f^tr ^-§-, MPS 

^ ^"-ir 2:5-^ ^^(52)^ <W£<i( Inner cylinder type) 

^ MPS# ^ CMP ^A]*Vr4. 

<75> J^ofl ^r^lnV ^^^(52) tfofl -R-^m^ -tf^^M: ^^ilS*) 7fl 
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^°fl &oH. 7fl*IHE] ^^-8- ^-fh^Mr^M: AV-g-^-o.^, ^Ep}i3 * 

el^4 e]^^ ^ ^o|f ^-sfl iL&r}. 



^7l<4 £o] o^o^^ «t^^r, ^3*8 *H?-*1^ 3^*1 ^Pf^*] s^^Hl 4 
<8-5M2J ^ 5U*T £3}t 7ltfl§ ^ OIC]-. 
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1] 

71 « ^Hl ^-6-^^ °l-g-*H SH*-^ ^^-g- ^*Rr ^1; 

s&7] iSefl^iB 3fl^* ^Z|n|-^3S #7l s]^^* ^4*>^ 

1- ^^Rr t}^-^ ^^«o^. 

2] 

^ 1 %H1 5fl°H, 

A oM sH^-i: *H7l<5Hr #7}HH, ^7) 0 2 ^s^H N 2 , H 2 , CF 4 JE^r NF 3 ^ ^ *} 
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[3^8" 3] 

*H 1 %H1 

4] 

*)1 1 %H1 5^1, 

#71 ^-7] ISEfl^Hf ^SHr ^H^, Cl 2 BEfe BC1 3 * 7l£- 7|-iS. 



5] 

^7) ^"71 ££5ll^>:H t *)]7l*H^ ^?)HH ( SF 6 /N 2 1- 7)^- 7V^S *}51, ^ 

7)o\] 0 2 7>^1- C-l 5£^H ^7]fl #^n>l- ol-g-^ ^ ^ o S ^ tiV£^^>^ 7fl 
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6] 

Sl^" ^ U^. 
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[51 3] 
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[5- 4b] 
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